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® Screw rotor set 



© A screw rotor set for an air compressor or the 
like includes a male rotor (3) having helical lobes 
extending along its length and a female rotor (4) 
having helical recesses extending along its length. In 
use, the rotors (3,4) rotate about respective axes 
(1,2) and cooperate with the lobes being received in 
the recesses with a small clearance between them. 
Only one of the rotors (3 or 4) carries a coating (1 1 ) 
which is of heat-resistant material, has a coefficient 
of thermal expansion substantially the same as that 
of the said rotor (3 or 4) and has a hardness which is 
substantially different to that of the other uncoated 
rotor (4 or 3). 
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SCREW ROTOR SET 



The present invention relates to a screw rotor 
set as is used in an air compressor, fan, vacuum 
pump or the like. 

A conventional set of rotors for a screw com- 
pressor, generally represented by reference nu- 
meral 5. is illustrated diagrammatically in perspec- 
tive in Figure 1 '. This rotor set comprises male and 
female rotors 3 and 4 which are rotatable about 
respective parallel axes 1 and 2. The male rotor 3 
is of generally clover-leaf cross-section and has 
three ridge portions or lobes 6 extending helically 
in the axial direction while the female rotor 4 has 
valley portions or recesses 7 extending helically in 
the axial direction and in mesh with the lobes 6. 
The lobes and recesses 6 and 7 are so designed 
and constructed that they engage one another in 
the manner of intermeshing gears to leave a small 
clearance between each lobe 6 and the corre- 
sponding recess 7. 

When using the screw rotor set 5 in, for in- 
stance, an air compressor, the rotors 3 and 4 are 
rotated by drive means (not shown) in the direction 
indicated by the arrows to compress and feed the 
air in the valley portions 7 rearwardly in the axial 
direction, as indicated by the white arrow, within a 
casing (not shown) housing the elements 3 and 4. 

Figure 2 is a front view of the screw rotor set 5 
in which, as described above, a small clearance is 
defined in the region 8 between the rotors 3 and 4. 
A reduction of the clearance would improve the air 
compression efficiency, but would be disadvanta- 
geous in that the danger of contact between the 
elements 3 and 4 due to, for instance, thermal 
expansion is increased. In order to overcome this 
problem, it is known to coat the male and female 
elements 3 and 4 with a layer 9 of poly- 
tetrafluoroethylene (as sold under the Registered 
Trade Mark TEFLON) with a thickness of tens of 
microns, thereby reducing the clearance between 
the lobes and recesses. As a result, even if the 
elements 3 and 4 are caused to come into contact 
due to thermal expansion or the like, only the 
coatings 9 are removed or separated from the 
elements 3 and 4. Therefore, accidents such as 
breakdowns, due to thermal welding between the 
metallic elements 3 and 4 can be avoided. 

When applying the coatings 9 to the elements 
3 and 4 there is considerable difficulty in precisely 
setting the thickness of each coating 9, whereby 
the thickness of the coatings tends to vary. There 
is the further problem that the coatings 9, which 
are made from the same material, tend to weld 
together upon contact with each other and con- 
sequently the coatings 9 become substantially sep- 
arated from the elements 3 and 4, resulting in 



. difficulty in defining the optimum clearance be- 
tween the lobes and recesses of the elements 3 
and 4. 

It is thus an object of the present invention to 

5 provide a screw rotor set in which the rotors are 
substantially prevented from contacting one an- 
other and which can operate whilst defining an 
optimum clearance between the rotors. 

According to the present invention a screw 

70 rotor set for an air compressor or the like including 
a male rotor having helical lobes extending along 
its length and a female rotor having helical reces- 
ses extending along its length, the rotors being 
adapted to cooperate in rotation with the lobes 

75 being received in the recesses with a clearance 
therebetween is characterised in that only one of 
the rotors carries a coating which is of heat-resis- 
tant material, has a coefficient of thermal expansion 
substantially the same as that of the said rotor and 

20 has a hardness which is substantially different to 
that of the other uncoated rotor. 

It is preferred that the coating is machined 
subsequent to its application to the said rotor so 
that the two rotors cooperate in a precisely 

25 predefined manner, whereby the clearance be- 
tween them can be more precisely predetermined. 

The coating may comprise a material whose 
hardness is substantially less than that of the un- 
coated rotor and in this event if the two rotors 

30 should contact, in use. portions of the coating will 
be worn away so as to optimise the clearance 
between the two rotors. Alternatively, the coating 
may comprise a material whose hardness is sub- 
stantially greater than that of the uncoated rotor 

35 and in this event portions of the uncoated rotor will 
be worn away if the two rotors should contact, in 
use. The precise value of the hardness of the 
coating is not important but what is important is 
that it is significantly different to that of the un- 

40 coated rotor. 

As mentioned above, the coating is heat resis- 
tant to enable it to withstand the heat generated by 
the interaction of the rotors. Its coefficient of expan- 
sion is substantially the same as that of the coated 

45 rotor, though it will be appreciated that a small 
difference may be tolerated provided that this dif- 
ference is sufficiently small that no damage occurs, 
in use, due to differential thermal expansion. 

The invention also embraces a screw compres- 

50 sor or the like including a screw rotor set of the 
type referred to above. 

Further features and details of the present in- 
vention will be apparent from the following descrip- 
tion of one preferred embodiment which is given 
with reference to Figure 3 of the accompanying 
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drawings which is a front view of a screw rotor set 
in accordance with the present invention. 

The same reference numerals are used to des- 
ignate similar parts throughout the Figures. 

The preferred embodiment of the screw rotor 
set. which is designated 10 in Figure 3. is substan- 
tially similar to the conventional screw rotor set 
shown in Figures 1 and 2 except that only one of 
the rotors 3 and 4, in this case the male rotor 3, is 
coated with polytetrafluoroethylene or the like, as 
indicated by the broken lines. This coating is pref- 
erably at least 100 microns thick and in practice is 
several hundreds of microns thick. After the coating 
has been applied it is machined with a high degree 
of accuracy to provide a machined coating 11 of 
precisely predetermined dimensions which permits 
the rotors 3 and 4 to engage with each other with 
an optimum clearance. 

The machined coating 11 permits the metallic 
male and female rotors 3 and 4 to operate with an 
optimum clearance therebetween so that when they 
are rotated by drive means (not shown), they coact 
to compress the air with a high degree of effi- 
ciency. 

In use, even if the elements 3 and 4 come into 
contact with each other due to thermal expansion 
or the like, only that portion of the coating 1 1 on 
the rotor 3 which is actually contacted is scraped 
off since the material of the coating 1 1 is less hard 
than that of the uncoated element 4, thereby natu- 
rally creating the optimum clearance. Thus the 
coating 11, whose thickness is also preferably at 
least 100 microns, more preferably several hun- 
dreds of microns, prevents contact of the elements 
3 and 4. 

It is to be noted that the female rotor 4 may 
carry the coating instead of the male rotor 3. In 
other words, either one of the rotors 3 and 4 may 
carry the coating. 

Instead of polytetrafluoroethylene. other heat- 
resistant materials may be used, provided that their 
coefficient of thermal expansion is substantially the 
same as that of the rotor carrying the coating and 
their hardness is substantially different from that of 
the uncoated rotor. In order to apply the coating 
material onto a rotor, various coating techniques, 
such as metal-vapour plating, spray coating or the 
like, may be used. 

It follows therefore that the present invention 
embraces a screw rotor set having a rotor carrying 
a coating or film of metal which is harder than the 
other uncoated rotor. In this case, in distinction to 
the preferred embodiment described above, any 
portion of the uncoated rotor which comes into 
contact with the coated rotor is scraped off to 
create or maintain the optimum clearance between 
the rotors 3 and 4. 

In both cases, breakdown due to contact be- 



tween the male and female rotors can be pre- 
vented and the screw rotor set can be operated 
with an optimum clearance between the lobes and 
recesses of the male and female rotors. 

5 Since a coating is applied to only one of the 

rotors and the coating is preferably machined after 
application, setting or defining the clearance be* 
tween the rotors is greatly facilitated and the set of 
screw rotors can be fabricated relatively inexpen- 

io sively. 



Claims 

T5 1. A screw rotor set for an air compressor or 

the like including a male rotor having helical lobes 
extending along its length and a female rotor hav- 
ing helical recesses extending along its length, the 
rotors being adapted to cooperate in rotation with 

20 the lobes being received in the recesses with a 
small clearance therebetween, characterised in that 
only one of the rotors (3 or 4) carries a coating (1 1 ) 
which is of heat-resistant material, has a coefficient 
of thermal expansion substantially the same as that 

25 of the said rotor (3 or 4) and has a hardness which 
is substantially different to that of the other un- 
coated rotor (4 or 3). 

2. A rotor set as claimed in claim 1 charac- 
terised in that the coating (1 1 ) is machined subse- 

30 quent to its application to the said rotor (3 or 4). 

3. A rotor set as claimed in claim 1 or claim 2 
characterised in that the coating (11) comprises a 
material, such as polytetrafluoroethylene, whose 
hardness is substantially less than that of the un- 

35 coated rotor (4 or 3). 

4. A rotor set as claimed in claim 1 or claim 2 
characterised in that the coating (11) comprises a 
material, such as a metal, whose hardness is sub- 
stantially greater than that of the uncoated rotor (4 

40 or 3). 

5. A rotor set as claimed in any one of the 
preceding claims characterised in that the thick- 
ness of the coating is at least 100 microns. 

6. A screw compressor characterised by a 
45 screw rotor set as claimed in any one of the 

preceding claims. 
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© Screw rotor set 



© A screw -rotor set for an ar compressor or the 
like includes a male rotor (3) having helical lobes 
extending along its length and a female rotor (4) 
having helical recesses extending along its length. In 
use. the rotors (3,4) rotate about respective axes 
(1 ,2) and cooperate with the lobes being received in 
the recesses with a smaJI clearance between them. 



Only one of the rotors (3 or 4) carries a coating (11) 
which is of heat-resistant material, has a coefficient 
of thermal expansion substantially the same as that 
of the said rotor (3 or 4) and has a hardness which is 
substantially different to that of the other uncoated 
rotor (4 or 3). 
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